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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a developing device capable of accurately 
detecting and controlling the toner concentration of developer by raising a 
developer surface only near the installation part of a toner concentration 
sensor without stirring performance loss for two-component developer by a 
spiral stirring and carrying member. 

SOLUTION: In this developing device, the inductance detecting system toner 
concentration sensor 43 is installed on the side surface of the stirring 
chamber R2 side of a developing container 31 . As for a stirring screw 37 on 
the stirring chamber R2 side to which the sensor 43 approximates, a stirring 
plate 46 is installed between the pitches of the spiral of the blade of the 
screw and the width X of the plate 46 is set to be wider than the width Y of 
the plate '46 in an area N near the lower part of a toner replenishing port 34 
in an area M near the installation position of the sensor 43. Thus, developer 
carrying force in a screw rotating direction is increased and carrying ability 
in a longitudinal direction is lowered in the area M, so that developer flow 
velocity in the area M is restrained and the developer surface at the part of 
the area M is raised. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the developer used for developing the 
electrostatic latent image formed on image support in image formation equipments, such 
as a copying machine using an electrophotography method, electrostatic recording, etc., a 
printer, a record image display device, and facsimile. 
[0002] 

[Description of the Prior Art] The approach of developing and visualizing an electrostatic 
latent image with a developer is learned well, supporting a dry-type developer on the 
front face of developer support, carrying out conveyance supply of this developer near 
the front face of the image support which supported the electrostatic latent image, and 
impressing mutual (alternation) electric field between image support and developer 
support conventionally. 

[0003] Generally, as developer support, a cylinder-like development sleeve is used in 
many cases, and a drum-like electrophotography photo conductor, i.e., a photoconductor 
drum, is used as image support in many cases. 

[0004] As the development approach, the developer (2 component developer) of the two- 
component system presentation which consists of a carrier particle and a toner particle is 
used, for example. Support on the front face of the development sleeve which has 
arranged the magnet inside, and a magnetic brush is made to form in a developer. Or it is 
made to approach, the photoconductor drum which held the very small development gap 
and it was made to counter - a magnetic brush — rubbing — as development bias between 
a development sleeve and a photoconductor drum (between S-D) By impressing 
continuously the direct current voltage superimposed on the alternating current 
component, the rearrangement by the side of the photoconductor drum of the toner on a 
development sleeve, And the so-called magnetic brush developing-negatives method 
make the electrostatic latent image on a photoconductor drum develop in the meantime is 
learned [ inversion / by the side of the development sleeve from a photoconductor drum ] 
(for example, refer to a JP,55-32060,A official report and a JP,59-165082,A official 
report). 

[0005] The developer for the above-mentioned 2 component MAG brush development 
had a configuration as mainly shown in drawing 7 , and equips the development container 
31 with the development sleeve 38, the cylinder-like magnet 42, the developer churning 
screws 36 and 37, and the developer thickness regulation blade 41 . In the development 
container 31,2 component developer 35 which mixed the toner particle and the magnetic 



carrier is held. 

[0006] After the developer 35 in the development container 31 is supported by the front 
face of the development sleeve 38 which has placed the magnet 42 in a fixed position by 
magnetism and has thickness subsequently cooperatively regulated by the regulation 
blade 41 and the magnet 42, it is conveyed with rotation of the development sleeve 38 to 
a photoconductor drum 3 and the development field 39 which countered. A developer 
forms a magnetic brush by the magnetism of a magnet 42 in the development field 39, 
contacts a photoconductor drum 3, by the development bias impressed to the 
development sleeve 38 between photoconductor drums 3 according to the development 
power source 27, develops the latent image formed in the front face of a photoconductor 
drum 3, and visualizes it as a toner image. 

[0007] The developer which finished development is returned in the development 
container 31 according to rotation of the development sleeve 38, and are collected from 
the development sleeve 38. The toner of a developer is consumed by this development 
and, as for the developer in the development container 31, toner concentration, i.e., a T/D 
ratio, decreases. Then, the toner concentration of a developer is detected by the 
concentration sensor, the toner 33 for supply is supplied to the development container 31 
from the inside of the toner stockroom R3 in the amount corresponding to the toner 
consumed in development, and the toner concentration of a developer is kept constant. 
[0008] Conventionally various methods are proposed, for example, concentration 
detection and the maintenance approach of a developer form an optical concentration 
sensor around a photoconductor drum 3, and apply light to the toner image developed by 
the photoconductor drum 3 from a sensor, the transmitted light or reflected light is 
received, the T/D ratio of a developer is detected from the light income, the amount of 
toner supply is adjusted, and there is a thing of a method which maintains a T/D ratio as a 
result. 

[0009] Moreover, the method which forms an optical concentration sensor near the 
development sleeve 38, applies light to the developer applied on the development sleeve 
38, forms the concentration sensor of a magnetic method in the thing or the development 
container 31 of the method which detects a T/D ratio from the light income of the 
reflected light, and detects change of the permeability of the appearance of the developer 
in the fixed volume near the sensor, and detects the T/D ratio of a developer is proposed 
and put in practical use. 

[0010] From the amount of development toners on a photoconductor drum 3, detect a 
T/D ratio and however, the method to maintain By factors other than fluctuation of a T/D 
ratio of fluctuation of spacing of a photoconductor drum and a development sleeve, 
fluctuation of latent-image potential, etc. The amount of toners on a photoconductor drum 
may change, consequently malfunction may be produced in toner supply. Moreover, the 
thing of the method which applies light to the developer applied on the development 
sleeve, and detects a T/D ratio has the problem which cannot detect a T/D ratio correctly, 
when the concentration sensor has become dirty by toner scattering etc. 
[001 1] On the other hand, since the cost of a sensor simple substance is not influenced of 
the problem of the dirt by toner scattering in addition to a cheap thing, either, the thing of 
the method which detects permeability change of the appearance of the developer in the 
fixed volume near the concentration sensor, and detects a T/D ratio can be called optimal 
T/D ratio detection approach in the copying machine of low cost and a small tooth space, 



or image formation equipment. 

[0012] It is a toner concentration sensor using the above-mentioned permeability change, 
for example, since it means that the T/D ratio of the developer in the fixed volume 
became low, i.e., the amount of toners in a developer became less, when permeability 
becomes large, toner supply is started. Conversely, since it means that the T/D ratio of the 
developer in the fixed volume became high, i.e., the amount of toners in a developer 
increased, when permeability becomes small, a halt or the amount of supply is reduced 
for toner supply. The T/D ratio of a developer is controlled based on such a sequence. 
[0013] 

[Problem(s) to be Solved by the Invention] However, it requires installing the 
concentration sensor which detects permeability change of the appearance of a developer 
in the location which has the thickness whose layer of the developer which touches in a 
development container in a sensor side is extent in which toner concentration detection is 
possible, and shows a flow with the fixed developer on a sensor side at the time of 
developer churning. 

[0014] When not satisfying this condition, the amount of developers to which a sensor 
side is exposed from the developer layer in a development container, and exists all over 
the field which can detect a sensor decreases, and even if it is the same toner 
concentration, compared with the condition that developers of enough are all over a 
sensor detection field, a detection output becomes low. For this reason, the problem 
which cannot perform exact toner concentration control arises. When a toner 
concentration sensor is installed in the side face of a development container, it is easy to 
produce especially this problem. 

[0015] For example, drawing 8 shows the sensor output value over a T/D ratio when a 
T/D ratio performs toner concentration control at 6 - 10%, and drawing 9 is the 
explanatory view showing the relation between a concentration sensor and a developer 
side, the T/D ratio to which the developer side in a development container becomes the 
lowest as for the continuous line (a) of the graph of drawing 8 — when it is 6%, as shown 
in drawing 9 (a), the sensor output value over a T/D ratio when the developer side has 
covered the concentration sensor 43 enough to carry out is shown. The sensor output 
value has changed to the linear mostly to change of a T/D ratio. 
[0016] When the dotted line (b) of the graph of drawing 8 has the low T/D ratio of a 
developer and a developer side becomes low, as shown in drawing 9 (b), the sensor 
output value over a T/D ratio in case the sensor side 45 of the concentration sensor 43 is 
exposed from a developer side is shown. In the example of drawing, if a T/D ratio 
becomes 8% or less, a sensor side will be exposed from a developer side, and the sensor 
output value will decline, a T/D ratio — even if there is little output variation of a sensor 
to change of a T/D ratio and a T/D ratio becomes 6% at 8% or less — a T/D ratio — 8% of 
output is carried out, incorrect detection of toner concentration is caused, and toner 
concentration control becomes impossible correctly 

[0017] Therefore, when the toner concentration sensor which detects the permeability of 
the appearance of a developer is used, as for the developer side in a development 
container, it is ideal that it is higher than a concentration sensor, but a wing will be 
covered with a developer, if the wing of the shape of a spiral of the churning screw which 
carries out churning conveyance of the developer also serves as a minor diameter and a 
developer side is more highly set up, when a small developer is used. For this reason, the 



stirring engine performance of a developer falls, and the developer by which toner 
consumption was carried out in a supply toner or development actuation cannot be stirred 
to the developer in a development container, but the problem which cannot perform toner 
concentration control correctly arises. 

[0018] That is, although the T/D ratio of a developer is going up by toner supply, since a 
supply toner is not stirred by the developer, a concentration sensor cannot detect it, but it 
results in continuing toner supply, a T/D ratio goes up superfluously, and fogging of toner 
scattering by poor stirring of a supply toner or an image and the overconcentration of an 
image arise. Conversely, when the developer with which the toner was consumed is not 
stirred, a concentration sensor cannot detect the fall of a T/D ratio, but becomes 
insufficient [ the toner of a developer ], and ****** of an image etc. arises. 
[0019] Therefore, the purpose of this invention is offering the developer which enabled it 
to raise a developer side, to detect the toner concentration of a developer only near the 
installation section of a toner concentration sensor correctly, and to control it, without 
spoiling the churning engine performance of 2 component developer by the spiral-like 
churning conveyance member. 
[0020] 

[Means for Solving the Problem] The above-mentioned purpose is attained by the 
developer concerning this invention. The development container which held 2 component 
developer with which this invention mixed the magnetic carrier with the nonmagnetic 
toner when summarizing, Two or more churning conveyance members which carry out 
churning conveyance of said developer arranged in said development container, which 
•have a spiral-like wing and to rotate, In the developer which equipped said development 
container with the concentration sensor which detects the toner concentration of said 
developer to a predetermined churning conveyance member by permeability change of 
said developer by which contiguity arrangement was carried out The churning 
conveyance member by which contiguity arrangement of said concentration sensor was 
carried out It has a developer churning plate between the wings of the spiral of said 
churning conveyance member. It is the developer characterized by adjusting said 
churning plate or said churning plate, and said wing so that a developer side may be high 
in the field near the opposite section of said concentration sensor and a developer side 
may become low in fields other than near the opposite section. 
[0021] According to this invention, width of face of said churning plate was made into 
size rather than the churning plate of fields other than near the opposite section in the 
churning plate of the field near the opposite section of a concentration sensor, or spacing 
of said wing and wing ~ the wing of the field near the opposite section of a concentration 
sensor — it was and considered as smallness rather than the wing of fields other than near 
the opposite section. Or the path of said wing was made into smallness rather than the 
wing of fields other than near the opposite section in the wing of the field near the 
opposite section of a concentration sensor. Or the number of sheets of said churning plate 
was made into size rather than the churning plate of fields other than near the opposite 
section in the churning plate of the field near the opposite section of a concentration 
sensor. It is the location where the flow is regular uniformly [ the installation location of 
said concentration sensor / the rate of flow of the developer which flows the sensor side 
of said concentration sensor at the time of churning of the developer by said churning 
conveyance member ]. 



[0022] 

[Embodiment of the Invention] The example concerning this invention is hereafter **(ed) 
on a drawing, and it explains in more detail. 

[0023] Example 1 drawing 1 is the sectional view showing one example of the developer 
of this invention. 

[0024] This developer is equipped with the development container 31, the interior of the 
development container 31 is divided by the septum 44 at a processing laboratory Rl and 
the churning room R2, opening is prepared in the part close to the photoconductor drum 3 
of a processing laboratory Rl, and the development sleeve 38 which built in the roller- 
like magnet 42 there is installed. The thickness regulation blade 41 made from a magnetic 
member opens the development sleeve 38 and predetermined spacing in the part of the 
opening upper limit of the development container 3 1 , and is installed in it. 
[0025] In the processing laboratory Rl and the churning room R2, 2 component 
developer 35 with which the magnetic carrier was mixed with the toner particle is held. 
Down [ in a processing laboratory Rl and the churning room R2 ], the spiral-like 
churning screws 36 and 37 are installed as a developer churning conveyance member, 
respectively, and one screw 36 carries out the rotation drive of the developer in a 
processing laboratory Rl, and conveys it along with the longitudinal direction of the 
development sleeve 38. The screw 37 of another side carries out the rotation drive of the 
developer in the churning room R2, and conveys a developer to an opposite direction in a 
screw 36. Opening which is not illustrated to the near side of drawing and a back side is 
prepared in the septum 44, the developer in the processing laboratory Rl conveyed with 
the screw 36 is transported into the churning room R2 through one opening of a septum 
44, and the developer in the churning room R2 conveyed with the screw 37 is transported 
into a processing laboratory Rl through opening of another side of a septum 44. 
[0026] The toner stockroom R3 in which the toner 33 for supply was held above the 
churning room R2 is installed. This toner stockroom An opening 34 is established in the 
lower part of R3, the toner 33 in a stockroom R3 lets an opening 34 pass, and fall supply 
is carried out into the churning room R2 in the amount corresponding to the toner 
consumed in development. Churning mixing of the toner supplied in the churning room 
R2 is carried out with the developer in the churning room R2 in the conveyance process 
of the developer on the above-mentioned screw 37, thereby, concentration is recovered at 
the churning room R2, and a developer is returned to a processing laboratory Rl. 
[0027] In this example, the stirring plate 46 for developer stirring is attached in the 
developer churning screw 37 used at the churning room R2, and churning and 
incorporation nature to the developer 35 of the toner 33 supplied by installation of this 
stirring plate 46 increase. About the churning plate 46, it mentions later. 
[0028] The development sleeve 38 consists of a nonmagnetic cylinder of the quality of 
the material of aluminum, non-magnetic stainless steel, etc., and moderate irregularity is 
prepared in the front face. It rotates with peripheral velocity Vb in the direction of an 
arrow head B, and the development sleeve 38 conveys the developer supported on the 
front face towards a photoconductor drum 3 and the development field 39 which 
countered. 

[0029] The magnet 42 is placed in a fixed position by nonrotation in the development 
sleeve 38. This magnet 42 has two or more magnetic poles, and has five poles of Nl, N2, 
SI, S2, and S3 in this example. After the developer in a processing laboratory Rl is 



supported by development sleeve 38 front face rotated by the magnetism of the magnetic 
pole S2 of a magnet 42 and is regulated by proper thickness by the cooperativity of the 
thickness regulation blade 41 and a magnetic pole N2, it reaches the development field 39 
through a magnetic pole S 1 . 

[0030] In the development field 39, the magnetic pole Nl of a magnet 42 is arranged. 
This magnetic pole Nl is a development magnetic pole, forms a development field in the 
development field 39, carries out the chain-like cluster of the developer on the 
development sleeve 38, and makes a magnetic brush form. The front face of a 
photoconductor drum 3 rotated in the direction of arrow-head a is contacted, the toner in 
a developer transfers to the image field of the electrostatic latent image on the front face 
of a photoconductor drum, and adheres in the bottom which impressed development bias 
to the development sleeve 38 from the development power source 27, and the developer 
formed in the magnetic brush develops a latent image. In that case, the toner adhering to a 
development sleeve front face is also transferred to the image field of a latent image, and 
adheres, and it participates in development. 

[0031] Image concentration with it is not obtained, and scattering of a developer produces 
the peripheral velocity Vb of the development sleeve 38 at 200% or more. [ that desirable 
a ratio (peripheral-speed ratio) with the peripheral velocity of a photoconductor drum 3 is 
130 - 200% and ] [ sufficient at 130% or less ] more — desirable ~ a peripheral-speed 
ratio -it is 150- 180%. 

[0032] The developer which finished development in the development field 39 is returned 
to the development container 31 with rotation of the development sleeve 38, exfoliates 
from the development sleeve 38 by the magnetic pole S3 of a magnet 42, and the 
repulsion field between S2, in a processing laboratory Rl, falls and are collected. The 
developer collected in the processing laboratory Rl is conveyed on a screw 36, and is 
received and passed in the churning room R2, and concentration is recovered by 
supplying a toner there. 

[0033] In this invention, the toner concentration sensor 43 is installed in the development 
container 31, the toner concentration of the developer 35 in the development container 31 
is detected, supply control of a toner is performed, and toner concentration control of a 
developer is performed. A sensor 43 is an inductance detection method and detects the 
toner concentration of a developer by permeability change of the appearance of the fixed 
volume of a developer. 

[0034] In examination of this invention person, a flow of the developer on the sensor side 
45 was [ direction ] good, and it turned out that it excels in flattery nature to consumption 
of a toner and fluctuation of the toner concentration of the developer installed the toner 
concentration sensor 43 in the side face rather than the base of the development container 
31, and according to supply. However, somewhere else is sufficient as long as it is the 
location which has the thickness of the developer which is extent in which toner 
concentration detection is possible in the sensor side 45, and shows a flow with a fixed 
developer 35 at the time of developer churning. 

[0035] In this example, the sensor 43 was installed in the side face of the churning room 
R2. If a flow with a fixed developer 35 is not shown at the time of developer churning, 
since it becomes impossible to follow the sensor output of the toner concentration sensor 
43 to change of the toner concentration of a developer, i.e., a T/D ratio, (it is T/(T+D), 
using carrier weight as D using toner weight as T), the sensor side 45 is good more 



preferably to counter with the stirring screw 37 and to make this approach. 
[0036] Drawing 2 is drawing showing the developer and its churning room of drawing 1 , 
and the front view of the churning room which looked at the development sleeve from the 
tooth back of the opposite side, the front view of a churning screw with which drawing 2 
(b) is installed in a churning room, and drawing 2 (c) of drawing 2 (a) are the top views 
of a developer. 

[0037] As the toner concentration sensor 43 is shown in drawing 2 (c), the opening 34 of 
the toner of the churning room R2 is installed in the field M between the edges and 
openings 34 of a near side on the side face of the development container 31 by the side of 
the churning room R2. 

[0038] This invention secured the developer side highly to the extent that it is the field M 
in this churning room R2 and the sensor 43 hid in the developer enough, it was the field 
N following it, and it provided a means to form the circulatory system which makes a 
developer side low in order to incorporate to a developer the toner supplied from the 
opening 34. 

[0039] That is, as described above, the churning plate 46 was formed in the churning 
churning screw 37 of the stirring room R2. This churning plate 46 was formed between 
the pitches of the spiral of the wing of a screw 37, and has been arranged in the pitch of 
180 degrees to the screw rotating direction by this example. The include angle of a pitch 
is changeable suitably. By having formed this churning plate 46, the developer on a screw 
37 and the stirring nature of the supplied toner improve. 

[0040] Furthermore, the width of face of this churning plate 46 is changed, and the width 
of face X of the churning plate 46 near the installation location (field M) of a sensor 43 is 
set up more widely than the width of face Y of the stirring plate 46 near the lower part 
(field N) of the opening 34 of the toner drawing 2 (b) So that it may be shown. 
[0041] If width of face of the stirring plate 46 is made large, since the increase of the 
conveyance capacity of the developer to the hand of cut (the direction of arrow-head F in 
drawing 2 (a)) of the stirring screw 37 and the conveyance capacity of the developer to 
the longitudinal direction (the direction of arrow-head E in drawing 2 (a)) of a screw 37 
will decline, The rate of flow of the developer which has the part of the field M of the 
churning room R2 conveyed can be controlled, and as shown in drawing 2 (a), the 
developer side of the part of Field M can be raised. 

[0042] On the other hand, in the field N in which the supply toner in the churning room 
R2 is incorporated, since width of face of the stirring plate 46 is narrowed, the developer 
side which has the part of Field N conveyed becomes low, and the incorporation engine 
performance to the developer of a supply toner can be improved. 
[0043] Although conditions, such as capacity of the development container 31, a path of 
the stirring screw 37, and rotation speed, do not carry out especially a convention since 
the width of face of the above-mentioned stirring plate 46 differs, in Field M What is 
necessary is just to decide the width of face of a stirring plate to be the developer side 
which is extent into which a developer is not compressed even if the toner concentration 
of a developer is the upper limit of the density range from which a good image is 
obtained in Field N, so that a stirring plate may be exposed from a developer side even if 
it is the upper limit of the density range from which a good image is obtained. 
[0044] What is necessary is above, just to constitute the churning screw 36 by the side of 
a processing laboratory Rl like the stirring screw 37 by the side of the churning room R2, 



when a sensor 43 is installed in a processing laboratory Rl side although the toner 
concentration sensor 43 was installed in the stirring room R2 side of the development 
container 3 1 . 

[0045] In this example, while Canon image formation equipment CLC1000 was 
converted, the developer which follows this at this example was incorporated, 
development was presented and toner concentration detection of a developer performed 
toner concentration control, the manuscript with which image ratios differ performed the 
image formation deed of 50,000 sheets, and the system verification test. 
[0046] The developer used by the exam has the engine performance from which the 
image of concentration with a T/D ratio good at 6 - 8% of within the limits is obtained. 
The conditions of the churning screw 37 and the toner concentration sensor 43 are as 
follows. 

[0047] - Stirring screw : the screw of a spiral configuration. For the quality of the 
material of the churning section, at ABS, the revolving-shaft quality of the material is 
iron. Width of face of 4mm and a toner concentration sensor of the maximum outline 
radius of gyration of 7mm, width of face of 7mm of the stirring plate of the field M near 
the sensor, and the stirring plate of fields N other than near the sensor: Inductance 
detection method. Toner concentration control of the detection side radius of 5mm, 
spacing of 0.5mm with the stirring member maximum outline section of a sensor side, 
and a spacing the developer of 5.5mm with the maximum outline of the churning member 
revolving shaft of a sensor side It considered as of automatic toner supply control 
(it is a toner supply halt in the place where toner supply initiation and T/D became 8% in 
the place where the T/D ratio became 6%) T/D ratio 7% at the core, and the T/D ratio of 
the developer in a development container was checked every 500 sheets, consequently, it 
is shown in drawing 3 — as - a T/D ratio — there were also no defects, such as fogging, in 
the image which toner concentration was maintained in **1% focusing on 7%, and was 
obtained. 

[0048] Since the churning plate was adjusted to the churning screw by which this 
example was constituted as mentioned above and contiguity installation of the toner 
concentration sensor was carried out and width of face was prepared While securing the 
flattery nature of a concentration sensor to toner concentration change of the developer in 
a development container The stirring nature of the toner and developer which were 
supplied can be raised, consequently the toner concentration of a developer is detected 
correctly, good toner concentration control can be performed, fault supply, the lack of 
supply, etc. of a toner can be prevented, and the image of high quality without poor 
concentration can be obtained. 

[0049] In this example, although explained by the stirring room R2 side of the 

development container 3 1 , when the toner concentration sensor 43 is installed in a 

processing laboratory Rl side, the same effectiveness can be acquired that what is 

necessary is just to constitute the churning screw 36 by the side of a processing 

laboratory Rl like the stirring screw 37 by the side of the churning room R2. 

[0050] Other examples of this invention are explained using example 2 drawing 4 . The 

front view of a churning screw with which drawing 4 (a) is arranged by this example at a 

churning room side, and drawing 4 (b) are the top views of a developer. 

[0051] In the example 1, by making large width of face of the stirring plate 46 in the 

about 43 toner concentration sensor field M, the bearer rate of the developer near the 



sensor was able to be reduced, the developer side was able to be set up more highly, and 
developer toner concentration was able to be detected correctly. 
[0052] However, by the approach of an example 1, the problem to which the sensor side 
45 of a sensor 43 does not hide in a developer enough may arise. In order to prevent it, 
this example raised the developer side in Field M further to the churning screw 37 of an 
example 1 by shortening the pitch H of the wing of a spiral, and a wing located in Field 
M compared with the pitch G of the wing in Field N, and a wing, as shown in drawing 4 . 
[0053] If the pitch of the wing of the spiral of the stirring screw 37 and a wing is 
shortened, the conveyance nature of the developer to a screw rotating direction can go up 
the width of face of the stirring plate 46 the same with having increased, and the 
conveyance force of the developer to the developer conveyance direction can be dropped, 
consequently the developer side in the field M near the toner concentration sensor can be 
conjointly raised further with the effectiveness by width-of-face increase of a churning 
plate. 

[0054] The stirring nature of the toner and developer which secured the flattery nature of 
a concentration sensor to toner concentration change of the developer in a development 
container, and were supplied by this example can be improved, exact detection of the 
toner concentration of a developer can perform good toner concentration control, and the 
image of high quality without the poor concentration by fault supply, the lack of supply, 
etc. of a toner can be obtained. 

[0055] To the churning screw 37 of an example 1, example 3 this example made the path 
I of the spiral of the screw in the about 43 toner concentration sensor field M smaller than 
the path J of the spiral in Field N, as shown in drawing 5 R> 5. 
[0056] By this example, the developer conveyance engine performance of a stirring 
screw is dropped on the field M near the sensor, the developer side in Field M can be 
conjointly raised further with the effectiveness of an example 1, and also when the 
situation where the sensor side 45 of the toner concentration sensor 43 does not hide in a 
developer enough in the example 1 arises, such a problem does not arise, either. 
[0057] Example 4 this example was increased to the churning screw 37 of an example 1 
rather than the number of sheets of the stirring plate 46 in fields N other than near [ which 
shows the number of sheets of the stirring plate 46 in the field M near / which is shown in 
drawing 6 (b) / the toner concentration sensor to drawing 6 (a) ] the sensor, in order to 
prevent it, when the problem to which the sensor side 45 of the toner concentration sensor 
43 does not hide in a developer enough arises. 

[0058] By this, it can improve, the conveyance force to the developer conveyance 
direction can drop the conveyance nature to a screw rotating direction together with the 
effectiveness of an example 1 like the time of increasing the width of face of the stirring 
plate 46 of an example 1 , and the developer agent side of only the developer side near the 
toner concentration sensor can be raised. 
[0059] 

[Effect of the Invention] The inside of two or more developer churning conveyance 
members which have the spiral-like wing installed in the development container of a 
developer according to this invention as explained above, About the churning conveyance 
member which carried out contiguity arrangement of the concentration sensor which 
detects the toner concentration of a developer by change of the permeability of 2 
component developer Form a developer churning plate between the wings of a spiral, and 



the width of face of the churning plate is set to the churning plate of the field near the 
opposite section of a concentration sensor. Since the churning plate or the churning plate, 
and the wing were adjusted so that a developer side might be high in the field near the 
opposite section of a concentration sensor and a developer side might become low in 
fields other than near the opposite section, considering as size rather than the churning 
plate of fields other than near the opposite section etc. It enables it to raise a developer 
side, to detect the toner concentration of a developer only near the installation section of a 
concentration sensor correctly, and to control it, without spoiling the churning engine 
performance of 2 component developer by the churning conveyance member. 



[Translation done.] 



